Differential effects of cytokines and redox potential on glutamate uptake in rat cortical glial cultures.
Perturbation of glutamate uptake may contribute to the pathogenesis of neuronal damage in the central nervous system. Cytokine overproduction, oxidative stress, energy failure, and metabolic impairment are commonly concomitant or resultant consequences of brain injury, which might synergistically exacerbate neuronal damage. In this study, we elucidate the effects of these events on glutamate uptake. Rat cortical glial cultures lowered the concentration of extracellular glutamate via glutamate transporters. Disturbance of ionic gradients, energy depletion, and reduced metabolic function impaired glutamate transporter activity. Tumor necrosis factor-alpha and interleukin (lL)-1beta potentiated glutamate-mediated oxidative stress and finally resulted in decrease in glutamate transporter activity. However, IL-4 and IL-10 exhibited no significant effects on both events. These results suggest that oxidative stress has a potential neurotoxicity by means of impairing glutamate transport into astrocytes.